乱流遷移の LES の及ぼすフィルタリングの影響(計算流体力学に関わる数理的諸問題) by 徳永, 宏
Title乱流遷移の LES の及ぼすフィルタリングの影響(計算流体力学に関わる数理的諸問題)
Author(s)徳永, 宏










, , . .
. ,
,









3 $(i, j, k)$ fijk ,








$G_{1}(x)= \frac{1}{2\triangle_{1}}$ , $(|x|<\triangle_{1})$ , (4)
$=0$ , (otherwise) (5)
$\triangle_{i}$ . $f(x)$ 2
$f(x)=a(x-Xi)^{2}+b(x-x_{i})+f_{i}$ (6)
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, $( \triangle=\frac{1}{2}\triangle x)$
$\overline{f}(x_{i})=\frac{1}{12}(f_{i-1}+10fi+fi+1)$ (7)
, .









$\overline{S}_{ij}=\frac{1}{2}(\frac{\partial\overline{u}_{i}}{\partial x_{j}}+\frac{\partial\overline{u}_{j}}{\partial x_{i}})$ (13)
$\nu_{t}=C(x_{2}, t)^{-}\triangle 1\triangle 3\sqrt{2\overline{s}_{ij}\overline{S}_{ij}}-$ (14)
$C(x_{2}, t)=<L_{ij}M_{ij}>/2<M_{ij}M_{ij}>$ , (15)
$L_{ij}=-\overline{\overline{u}_{i}\overline{u}}_{ji}+\hat{\overline{u}}\hat{\overline{u}}_{j}’$ ’
$M_{ij}=\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}_{1}\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT} 3(|\hat{\overline{s}}|\hat{\overline{S}}_{i}j. -|\overline{\overline{S}|\overline{s}}_{ij})$.
. ..$\cdot$..
$<>$ . $\triangle_{i}\wedge-$ .
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$\frac{\partial u_{i}}{\partial t}+u_{j^{\frac{\partial u_{i}}{\partial x_{j}}=}}-\frac{\partial p}{\partial x_{i}}+\frac{1}{Re}\frac{\partial^{2}u_{i}}{\partial x_{j}^{2}}$, $(i=x, y, z)$ , $\frac{\partial u_{j}}{\partial x_{j}}=0$ . (18)
, $\mathrm{u}$ $\omega$ , $\psi$ $\phi$
.




$\triangle\phi=0$ , $\triangle\psi_{i}=-\omega_{i}$ . (20)
$\frac{\partial\omega_{i}}{\partial t}+\frac{\partial}{\partial x_{j}}(u_{j}\omega_{i})=\omega_{j}\frac{\partial u_{i}}{\partial x_{j}}+\frac{1}{Re}\frac{\partial^{2}\omega_{i}}{\partial x_{j}^{2}}$, (21)
, ,

















, $\mathrm{n}$ $\mathrm{t}$ , .
.
$\frac{\partial\psi_{n}}{\partial n}=\psi_{t}=0$ , $\omega=_{\nabla}\mathrm{x}\mathrm{u}$ (24)
3. 2
, . ,
. , $\backslash \grave{(}\mathrm{H}\emptyset$ \xi .
$\frac{\partial\omega}{\partial\xi}|_{ijk}=\frac{\omega_{i+1,j,k}-\omega i-1,j,k}{2\triangle\xi}$ , $\frac{\partial^{2}\omega}{\partial\xi^{2}}|_{i\mathrm{j}k}=.\frac{\omega_{*}+1,j,k-2\omega i,j,k^{-}\omega\dot{.}-1,j,k}{\triangle\xi^{2}}$ , (25)
, .
$\frac{\mathrm{d}\tilde{\omega}}{\mathrm{d}\mathrm{t}}=\vec{F}(\tilde{\omega})$ , $\tilde{\omega}=(\omega\omega x,2,2,2,x,3,2,2, \ldots, \omega z,I-1,J-1,I\mathrm{i}.-1)^{T}$ . (26)
, 4 Runge-I$<\mathrm{u}\mathrm{t}\mathrm{t}\mathrm{a}$-Gill .
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( $\mathrm{B}\mathrm{F}$ ) $\text{ }$
.
$\mathrm{r}$ .( $\mathrm{D}\mathrm{N}\mathrm{S}$ ) ,.
. $2\cross 103$ , ,
117
. , $33\cross 65\mathrm{x}33$ .
, Tollmien-Sclichting .
4 . , $\mathrm{D}\mathrm{N}\mathrm{S}$ $65^{3}$ .
1 . $\mathrm{D}\mathrm{N}\mathrm{S}$ $\mathrm{B}\mathrm{F}$
, $-$ .
DNS LES $(13\mathrm{o}\mathrm{x}1^{l}-\backslash .)$
1. $\mathrm{D}\mathrm{N}\mathrm{S}$ $\mathrm{B}\mathrm{F}$






3 . $\mathrm{S}\mathrm{C}\mathrm{F}$ : , $\mathrm{D}\mathrm{N}\mathrm{S}$







Dynamic Subgrid Scale Model ,
, ,
, $\mathrm{D}\mathrm{N}\mathrm{S}$ , .
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